ABSTRACT: Although a number of models to forecast future environmental changes have been developed, uncertainties hidden behind the models have not yet been fully discussed. Uncertainties are arising from insufficient knowledge about natural ecosystem and our own social, economic and political systems. They are also related to the mechanisms of macroscopic order formation as discussed by Haken and Weidlich in their theory of "synergetics". Microscopic fluctuations constantly occurring in the system are sometimes amplified and give rise to large-scale changes in macro systems. Paradigm shift, revolution, important scientific discovery and technology innovation are all conceived of as such changes. The first attempt of this paper is to streamline the discussion on uncertainties in environmental modeling and forecasting. It discusses the types of uncertainties and the methods to incorporate them into "semi-macro models". Then it presents two model examples concerning technology innovation and crop production in order to demonstrate how uncertainties can be dealt with in the model.

